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(54) Title: METHOD OF MULTIQUANTIFICATION FOR CHOLESTEROL OF LOW-DENSITY LIPOPROTEIN 
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A. ..ABSORBANCE 

B. ..1ST STEP REACTION OF CHOLESTEROL OF CM, VLDL AND HDL 

C. ..2ND STEP REACTION OF CHOLESTEROL OF LDL 

D. .. REACTION OF TOTAL CHOLESTEROL 

E. ..10 MIN 

F. ..SAMPLE+1ST REAGENT 

G. ..2ND REAGENT 

H. .. MEASURING 1 

I. ..MEASURING 2 

(57) Abstract: A method of while suppressing natural coloring, stabilizing a reagent capable of simultaneous quantification of 
LDL cholesterol and total cholesterol by one-time measuring. There is provided a method of quantifying cholesterol of low-density 
lipoprotein and total cholesterol contained in a biosample by one-time measuring, comprising the first step of treating lipoproteins 
other than low-density lipoprotein contained in a biosample to thereby generate hydrogen peroxide and the second step of not only 
converting the hydrogen peroxide obtained in the first step to a quinone dye but also treating the remaining low-density lipoprotein 
to thereby generate hydrogen peroxide and converting 
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SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »j£BU**<Dft^»y. ±T<Da!II<Dj£i|E&II 
7b<RTi£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



the generated hydrogen peroxide to a quinone dye, wherein in the first step no quinone dye is generated and wherein from the amount 
of quinone dye generated in the second step the cholesterol of low-density lipoprotein and total cholesterol are quantified by one-time 
measuring. 
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m m m 

[oooi] ^^tt, ^fc&n*^m&)&ftx*fo%i&mmvtfm&*<D^i'XTv—/i'kn=* 

[0002] mmS}Mm fiG^T TLDLJ £V ^teJfiuW fcfcftSaW^n— /Hg&O^ffc-C 

>(CM\ Mi&^&Vtfm 6 (VLDL) , LDU jfiS&gystf® & (HDL) ^(D^TtfWg 
[0003] t^5fed^(DLDL=iW^n— ;P©^i^fe!i, ftmt^U^Tv— /V^fi(D2o(D 

[0004] ^H^^L-c^MM^^i, etiRife, ^*fe^&3^ nn^mm^m^tc 

[0005] L^Ufe^, ia^t-^^^W^^^b^V^DL^l/^n— 

oofe§ 0 r.©;#ifcri, ^lxm-eK^^^LDLj^^y^s&^^^^n— /V^ 

[0006] L^U XfBLDL^i/^rn— /l-m^Mfe^fc±^m^MX&%Khfrfrfrh 
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U}*Vte&^ _h^(Dj:5^Friedewald^^^*§LDL=iW^n— /Hfitcr±KJS^t 

[0007] — lim<DS!lS-eHDLfp=iW^n— ;VkHk^^n— /V^it^LDL^^l/^ 
2003-50i630-^&SR) o ^<Dj?mn, :/^A^ f*aw<£> 

: ¥?mm i-3i8496-^#g 

m^Xm : #^2003-50 1630^fR 
[0009] ^fSK^te, ift^a g $*I/Cl ^LDL3 V^7"n— /KDEtePJ^^m^tt^. 
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[0010] ^.mm^b^ ^fe^LDLav^n— ;^3WTn- A'(Dmt$Mfe$:*Iife£1' 
&jffe&m^t' (#^2002-362970, PCT/JP03/15995) o ^.CDjfmXLDLSXW-CDV 

coon] ^er-e, ^^k#^>«, i ©(Diais-eLDL^ ^p-;vy»3v^p-/Ko 

[0012] MtfttfyftfemmfLx^ ft<D^mxfemiTMx&n*<DLDLS)<f\-<D})#m& 

[0013] mu^mmcomm^7jki- 0 mu^i-x^c^mm<Difm-i2j:m^b^ 0 mi 
mmt*m&*kc m2JLnK^^x^mirnx^tz.mm^mKx^R^m 
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[ooi4] ^M(D^/v^mmmx^wm<Dmi:nx^^ti^minm^y^m^ 

[ooi5] <D$m&w&wtfex%z> g m^mm^m\^xmm^(D 

s wj^w^e^^ @ ^^^it^ioo^j^#«^2x@^5o^^p^3fes 

^fb*-^ jj&^w^n— /vo^i^f 5£v^t>tf57?&5 0 t>5lo<^PJ^ 
^#«^2X@^*5V ^T|^2f*»;«<7>2;£ (^2^»li:#»^.»P^^ig 

[0016] -r&;b^ ^K^r^s^-efeSo 

[0017] [i] ±i^mn^(D]&m&^m&^(D^u^u—/vtm^^^—/^—&(D 
ftmxfeAirzjjfexhox, tkimw ^(ommm^m ssiw-wtfrn 

u ^^b*^^^^silix®^j;u?^ix@-e#^fc^^b7K*^y^ 
o^-^p^ti.^ ll2X@-i?»^ix@-e^p$tL^d^o^^m^^^»$^^ 
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[3] iiigm^, m$mtfm&^<nmmmzftmir%ftmm&m<Dft 
[4] m2xmz$d\^x^ Mixmxnhtif^mmit7km&*/>&mizmfc^. & 

i-6iS^Sy*°S & tin^ro- /v^^-if XtltJ^fn- /V2h¥^-if 

m\mmtm^m2xm^n^mm^7Km(D^mKMir^m^mm^m^^ 
^©^d^ii*pcD2>iBtt(Diiip^b N ^(Dm^^m.ytmmtmx'oi&mm 

[7] ^2X@(D^#:(D^3feig^b*J;(9^ix^n— /KD^M^f 5[1]^^[6](D 

[8] 8lmbfiSfflSi!)Mgflrfflv^, ltm<D^^J|$S5$J^#^#W£ 
ft 5[1]#^>[7]<Z>1 N-f ti^o^fe, 

[9] ^IW^ig^Sy^S a ^©3^fn-/^in^fn-;^-S© 
^lX@^#^tL^^b7K*^y^-fe*^^b$iirS^^i^#i-§i£^ity 
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m^m^x^ m^nm^mt^^mxh^x, mrnxmntstizwmm 
[10] [i^^[8](Dv>-rtLd^^iSfe^*5v>-c, mmnm^mt^^mxh^ 

[ii] Skfcu imii-Msy^i s t§#aTOJ, =* 

[12] £#:f£5|sf fpo^Sy^S & *$<DziuXTu~- /viftawn- S<£> 

^ix@^#^^ig^>fb7K*^y^fe^i-^b$«^^^a#-r§^sy 

§4-T$7T^t°y^fc«7^y— /^^b<«T-y^^K^#t^#:{k^(D 

[13] e^^^y^s e t5#ffi^tti, =* 

W^p— if^t>3W^n— /V;^^— if^m, g|2f^^ 
ft<£fc<£&gy#® & ^^ffli-§#B^^J^*^[12](Ddr5/K 
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[0018] *fBi<D^iaot, im<D^m'CLDL^u^T^—^tm= t ^T^—/^m^ 

[0019] ^mmm^m^m^m^mmxh^ b *mmmm2oo4:-io6oo6^-<Dmmw 
[0020] mi^^m^ ^^m^(DWM^irmx^ 0 

[®3]^P^(D^/^^fi^^«9PJ^bfc^w^n-/Hg^, Wifi^PJ^b 
w^rn — /Wit <£>*B M&^l" H X&Z> 0 



WO 2005/095639 



8 



PCT/JP2005/006162 



[0022] Illgl^V^, ^#:^^^LDLJ^^y* 0 Sfi^#ffi^tt^J*5J:^*-e 

l!l^b$H5o — ^ ^2X@lC*5it6LDL(DMa^J;t9^C/cji^t:^K^^, ^ 
^lXS^C^ift'fk**©fi©ffi^2XS^CfeiiB6^b*c*<o 
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mc^s— /^^tz.^T^v^7^m^mh^^^Txm^/^(^-y> 
^y^^m-:^/— ;v^tzur^)iy^7^m^mt^m<D^x^ui£^ 

[0023] ^PJ^^fe^SiJ^^-efc^y^S ^\ZL^ri^^^V-n—;Vb\^X\^ ^ 
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[0024] &ftm<D&&Kfc£tl&&#&&ftkVXt3:* HDL, LDL, VLDUS-t^CM^U^S 

HDL. VLDL. CM#^V^5o 
[0025] r^=3 \y^rn—?V(D^£mcB. BfcUTcSO 5&f6 J r LDL ^ U^T n -;VO 

&m^m^t^Rft&m%htiz>ip, tldl^^^^^^-zk^^ 

, LDLJ^^Oy^® S cfJ<7)=f W^rp— /V^feM^l^b/c^^iS^LDL^CO^^ 

^Tti—/u<D^^mKM^f^A^&^±m^nfcmxh<o, ^.(dwl%&u 
\y^v—jv(Dfefem^mk\^timmmx&z> 0 mmia*£, AEm^nmm^ 
#5^^ mm2XMhti^m^m^hm2um^mMir^m<Dm.^:m^m^^^ 

fdfit-S^v ;vm&%m~tZ>o 
[0027] 2««<DSij^fg^-S(DSij^-e#?,^v ^#i^<£> r-S(DSij^j fcr*, 
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[0028] r20(DSlJ^fjt^X^V ^X^fcU.^^<DLDL^<D^U^u—/Utm=i^*'TV-- 

[0029] ^lX@j51*5tt5«mitt. LDL&ft&Vtfm & iCf^ffl-TSlf ffifiH4SI©#^TiC 

[0030] LDLJ^OU ^® Q „ irt£Z?1b, HDU VLDU CM^I^tJt53l/^fn-/l'&l 

[0031] -tfttt, LDL^w#m&KftmirzRmm&m<DftfeTKm^x, 

[0032] HlXS^KJ^^^^^l/^n— ;vx^7- ^3ISF±0.2~2.0IU/mL©SdS 

fcnU^n- /Vtf-^i^— ^S^0.1~0.7IU/mL@S^W*b<, JjWlS^aWS 

[0033] ^lX@^V^^^LDL^(Dy^SS^^ffi^#ffi^tt^J<D0^bV^f?!J^b 
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[0034] HLBmn3^±15UT<D7$yT/^Ul/tt^h*m^ifc<Dtfr^\< ^MfoMtlsX 

[0035] nirrnxm ^hn^mm^mtvx, mx.i^v^r^y^-^^mmi^x\ hl 
[0036] mii:mxm\^ti%±.mwmm¥£M(Dmmfes o.i~io g /L@s^w^b<, 

^0 l£L< ^0.5~5.0g/L|iit-efeS 

mstt, pH5~9(Dmmm*xft?z.tmi-~£v<, mmmtvx^hv^ hv^ 

^-efe^Bis-Tris, PIPES, MOPSO, BES, HEPES&U^POPSOtfW^lX, WkW$.<& 
m&fe 1 0~500mM@j£tf W*bV \ 
[0037] ^1X@(D^^S«30— MrCH&^mmxm. 37°C^^0*bV\ ^fc^ 

p#r^ (jgmig£»]L--a>^ m2um^m\nr^xcomm) te2~io^@js 

-etc 5#ffitf50*Lv\ 
[0038] ^mm(D^mx\^ mir.u^r/uy^>(D^Txn^t^m^.^\ r/vzfx 

xDmmiti^hm^n^h(Dxn^<^ tk ^ ^^vvf fKDmmx&<> 

|glX@<DHJ^m^fimaT/l^ 
3.Og/dL#S£ib^0^U/ \> 
[0039] WX<£>J;5^ mixm-Cfflv>^ti^.mi^«^ 'Pte<bi>^mmV£m, 3Wro 
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[0040] ^lXS-Cfi, ^{WW ^^bTV^cLDL^^oy^KSe tfJOaV^n— ;V 

[0041] ^<m2X@-e^lX@^*DV>TMfflbfc:LDL^^(Dy^®e^(75=il/^n— 
/^J:^^Cfcili^^#(DS*^^lX@^Tl^#^-a#bTV^fcLDL^(Dr ! l/^^ 

[0042] LDL^^W^P— LDL^^<^LDL(C^ffli-§^-B^tt^lJ-e 
ai-*5V >Tffl V >e>tb5^lS*H^*tbT*3«9^1 X@IC*3V >TS0^ 

[0043] LDL(DS'J^fef*02^»#(DP^3feS^^*J; t 9»m$^^i6, ^<£>Sj£3g 

[0044] LDL(D^^«i^j^^ffl-r^/0\ ^.tLU^x^Mm & ^^«#ffi^^J<D 

ftWMT^i, StT/^T^yl^, iSS&T/l^/M/Kfr:?^*!! 

[0045] ^yT/vdri/>-^f--fKM^^0*bv>*#:F(ji!bT, zKy^v^w^^y 
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/V-e, HLBfg#n3.3^fe3Polidocanol(Thesit) (ny^a-^T/^y^^iS) & 

[0046] M2iimxm^hn%$f-m^M<vWk&n, o.i~ioo g /L@it^w*b<, 

0^b<«l~5Og/L@S-e^§o 
[0047] H2X@(D^(D# 1 ^?*bV^^#f*, fglX^^tS*? *bV^^#^IW) 

#-efc^ 0 mu *^w<^&<Di£2xm^:fev^-cte, jg2Xf£P^Mt»j^ 

— ^"CLDLtfJ (D^W^n— /V«^2X@OBfTi:*^a©^t:^K 

i^^L^y^#^J:§®^ig(Dii*p«^2^(Z)^p^^i^^^^b^:#^ 
Sf*^2^(D^p#/>bB#^^^v^r^^^p^fe,^(D^p5gS^^<^ 

SB*i-Si^*P^fe^m^M^^it*P^LDL(D#^teH^-rSit*p-t?fc§o 
[0048] tot, LDL^^(Dy^®S^(Dr3i/^n— /V^S^-rS^ry^-fe^^LDL^^ 

^m2mmmm(D3o^±5^^\cm^^^tmm^.v^\ 

[0049] LDLJ^^^y^Sfi^O^l/^ti— /V^HlX@^*5V^-C=iW^ci— /krc^ 
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^te, MW?^ 77K/^ /v^Tfr?— URTf^^Tv— AOr**/? 

[0050] m2TM<D^m\z.^^x^tz.m^/y'(Dm.%&com\mm^ miTM<r>m& 

LDL *p (D=t U^Tt2—/U<D^^EM^:7jkir o 
[0051] 7km^mk^<DyibT~y>^7km^mk&%t^X^ N-(2-fcKn^-3- 
^/^ynt°/V)-3, 5-^h^rv-T— y>-(HDAOS) N N-^^/V-N-^/V^7°ntVV 

y^(ADPS) „ N-^/p-N-^/^^ntVVT— y^(ALPS) „ 
/V-N-X/V^tt'/V-Z, 5-^h^S/T^y^(DAPS) % N-^/V*7°ntVV-3, 5-v^ 
h^XT^y^HDAPS), N-^^/V-N-^/V^^ntVWS, 5-^^/^T^y^(MAPS 
) N N-3i^-/V-N-^/V^7°nt:VV-3-y^/VT^y^(TOPS) , N-if/WN- (2-tKo :3 r 
i/-3-^/V*^°nt;7V)-3-yhdri/T^y^(ADOS) „ NR^vW-N- (2-tKnd^i/-3-J^ 
/V/K^ 0 ntVV) T^y ^ (ALOS) , N-a^vWN- (2-tKndr^-3-^/V*^ 0 nfc 0 /V) -3, 
5-> ? 7<h=¥v'T^y^(DAOS). N-^^/V-N-(2-tKn^v'-3-^/V^7 P ntVV)-3 > 5- 
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r^y ^ (toos) 33 itm-^/i^v/nbT/kr^y^ (halps) m&&z> 0 
[0052] ^2x@(dm^ c p t-4Bv ^xmm4k7km&*y^&m^mkir%m-&<D'</vtt 

->^—1i<DmS. J30. 1 ~3.0IU/mL#W3X< . 4-T5/T^t°y ^(DMSfiO.3— 
3.Ommol/L^0^U<,7^/-/V^X«T^y^^K^#t-^#:{b^^^SSi:LT 
te0.5~2.0mmol/L/$W3XV \ 
[0053] ^2Xmi-*3V>T, ^2^m^«i-§^ d ry^-fe#^^Mt>§^:mia^^^^ 
1^*3x5 £5 Jgl X@-e^Lfciii^b*:^^2X@(D-¥-v ^ 

mm^y^&m&m&mimir^ tot, sii^i-j:?^ fi2x@^;}o^-c, m 

o 

[0054] m2^M&mM^xfabmi(Dmfe&ft5irc»(Dmm. ttttmiJM-z&f&ut 
mmk^&^yis&m^k&itzwzi^irzmmfe, o— 6o#ra, 0*l<»3o 

f)>SXftX&Z> 0 £fc, ^2(D^J^^f5*WB#K, -r^^^^2X@i^^oVNT#^ 
[0055] £m-tf^5£^i~o 
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[0056] m^UX^u~)V : ^AT saQple -JAT BLK 

" " ^ CT STD 

^AT STD -zlAT BLK 



A AL STD - A AL BLK 

A AT : ^(D^'J^^P^^it^^^^^l^^^^P^^it^b^lV^ 

sample 

STD 

BLK 

CT : ^W^cD^n^^n— /k^fi: 

STD 

AAL : ^(Da'J^2(D®^;^^SiJ^l^®5feS^b0IV^®3feit^t: 

sample 

STD 

BLK 

CL : t^2pf^^f(DLDL^W^in— y^^ft 

STD 
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[0057] 



4-7577yt'f y V 



LDLCO^D;S 



LDL 



M2A »12B 



[0058] ±m^m<D^ib, *mw<Djjm<D^ixMfc#n<^x, %miAt>mt>ti. I2i@ 

[0059] ^lX@*5j;r5^2X3Stt, ^^^locDMJ^^rt-e^W^tf^, sib 
[0060] *f^©^^fflv^^|filit, g ^l^)B#^Wi-^^^^-e^§^ii g 

R|B#^W«tg^*i-?) S »^*f^«-Ca>5„ S »5>#nggiXTte, TBA-30R( 
Jfl^), BM1250 • 1650 • 2250 ( 0 ^ftX) ^fl^f 
[0061] ^WiS®(D#ll g |W|B#^*f«f^^bT«, H^^^^m^^m4^(D 
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[0062] ^ii g mm^mmm^-r^ s ib^tffsm^rfrig^^^v ^^-e^§ 



[0063] ^^^J^;. ^^{Wt^^LDL^^^t 1 — /k^^=ti/^n— /P&m 

-if, 4-T$yT^t 0 y^w^^^y-/^^^T^y^**#fc-^-#:^^ 



[oo64] sir, *mM<DmiMimz.m^M;fomz.mm~r% 0 hoth^mMnrmmmm 
[0065] mir.m^xnm2j:m^m^^nm%m^)(^:ti^:ti, mmmnmm^mm 

[0066] $IJ^5(U 



PIPESMWt-S PH7.0 



50 mmol/L 



4-r^yr^t°y^ 



1.4 mmol/L 
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0.6 IU/mL 
0.5 IU/mL 
0.27 % 

50 mmol/L 
1 % 

6 mmol/L 
6.5 IU/mL 



=3 u^,-rn -—;V^^-r~7-—M 

PIPESMWM PH7.0 
IfffiTSftt^J PolidocanoKThesit) 

TOOS 

POD (^Jlstti/Jf—H) 

pwEsmmw. pH7.o 

TOOS 

=x u^fxi — )Vir^ S/ff— if 
#B^tt^lJ ^/^VB66(^^|±M) 

PIPESM«$C PH7.0 
^B^tt^J PolidocanoKThesit) 

4-T57T^t°y^ 4 mmol/L 

POD 6.5 IU/mL 

ift^Wffl^T-CHO (S)N(^V^7^WI±M)^fflo 

[0067] 

tMk?t58F-I^MLfc 0 

[0068] i mftffimmtisX7BA-zoR(Mm±m)$:®im 0 

[0069] (LDL-C\ T-CHOl^^F^Wffli^^C^/^K^)) 



50 mmol/L 
2 mmol/L 
0.6 IU/mL 
0.5 IU/mL 
0.27 % 

50 mmol/L 
1 % 
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30#^*5 i tF55># lC60QnmJj:*5tt«!R3te5PSrSiSUfeo LDL^W^n— /V (LDL- 
g^fb*j<SrLDL-C, T-CHO^h^e*U£ov^gffl-r5o ^v^iW£r$'J/£U # 
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